Abstract. We give an explicit formula for exponential decay properties of ground states for a class of quasilinear elliptic equations in the whole space R N .
Introduction
We consider exponential decay properties of ground states of the quasilinear elliptic equation From now on we make the following assumption on f : (A1): f : R + → R is continuous and there exist positive constants k and δ such that f (z) + kz m−1 = O(z m−1+δ ) as z ↓ 0. Before stating our results, let us recollect some facts about ground states for (1.1) with m = 2, i.e.,
Under suitable conditions on f (e.g. [2] ) it is well known that the ground state for (1.2) satisfies
u (0) = 0 and u (r) < 0 for r ∈ (0, ∞).
Moreover,
where 0 < C 1 < ∞ is a constant, and such precise estimates of asymptotes have been proved to be very useful. For example, for applications of such estimates for m = 2, readers can refer to [1] , [2] , [3] , [4] , [5] , etc. In this note we show that a similar estimate to (1.3) also holds for radial ground states of (1.1) if assumption (A1) is satisfied. Our main result is as follows. 
and for l > 2, c l can be uniquely determined by
Proof of Theorem 1.1
In this section, we will present the proof of Theorem 1.1. First let u(x) = u(r) be a radial ground state as stated in Theorem 1.1. It follows from (1.1) that
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Proof. It follows from assumption (A1) and lim r→∞ u(r) = 0 that
Noticing from ϕ(r) ≥ 0 and (2.2) we obtain that as long as ϕ(r) ≥
Now, suppose to the contrary that lim sup r→∞ ϕ(r) = ∞. Let
Since 
Then at η i (i = 1, 2, · · · ) we know u (η i ) = 0 and thus
z m−1 = −k and lim r→∞ u(r) = 0, we can take r 3 sufficiently large such that f (u(r)) u(r) m−1 + k < for all r > r 3 .
Next we take i 0 sufficiently large such that
From (2.5) and (2.6) it follows that for all i > i 0 :
Letting i → ∞ and noticing the arbitrariness of , we get
The proof of this lemma is complete.
After presenting the above two lemmas we can now give a proof of our main result.
Proof of Theorem 1.1. We deduce from Lemma 2. 
For convenience, let
Next we give a more precise expansion of ϕ(r) at ∞. Let ϕ = ϕ ∞ + ϕ 1 . We know from (2.2) and Lemma 2.2 that lim r→∞ ϕ 1 (r) = 0 and ϕ 1 (r) satisfies
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Noticing that lim r→∞ u(r) = 0 and
as z ↓ 0, we get for r sufficiently large that
At the same time for r sufficiently large we have
Thus from (2.8)-(2.10) it follows that for r sufficiently large, (2.11)
Multiplying each side of (2.11) by ϕ 1 and integrating from r to ∞ for r sufficiently large, we get
We can take r sufficiently large such that
Therefore for such large r it follows that
Notice that
By virtue of the above estimates and (2.7) we obtain for r sufficiently large,
Thus we have
By this estimate and (2.11) it follows that as r → ∞,
For convenience let α 0 = mϕ
∞ . Then we get from (2.15) as r → +∞,
Integrating both sides of (2.16) from r to ∞ yields as r → ∞,
Applying integration by parts as many steps as we want we arrive that there exists a sequence of constants
. Thus it follows from (2.16) that
which is an improvement of (2.14). Using (2.19) and (2.11) we obtain (2.20)
Similar to (2.16)and (2.17), we arrive at
Again if we let
, we obtain from (2.10) and (2.11) that
We can then repeat the same process to obtain the expansion as stated in Theorem 1.1 to any polynomial order as we want. Next we need to determine
Then the Taylor expansion of F (ρ) at ρ = 0 is as follows:
where
for n ≥ 4. Thus from (2.8), (2.9) and (2.21) we get 
